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© A door lock assembly includes a door lock op- 
erating unit having a locking arm, and an actuator for 
driving the locking arm to a locked position and 
unlocked position. The actuator has an operating 
lever which rocks together with the locking arm, a 
neutral position restoration lever which, when in a 
neutral position, is in a state non-engagable with the 
operating lever and, when displaced from the neutral 
position, drives the operating lever to the locked 
^position and unlocked position, an output member 
^which makes contact with an separates from the 
neutral position restoration lever for driving the neu- 
^tral position restoration lever to the locked position 
^and unlocked position, and a motor for driving the 
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DOOR LOCK ASSEMBLY FOR AUTOMOTIVE VEHICLES 


BACKGROUND OF THE INVENTION 

This invention relates to an automotive vehicle 
door lock assembly for automatically locking and 5 
unlocking a door manually as well as electrically 
using a miniature motor. 

A door lock assembly of this type is disclosed 
in e.g. the specification of Japanese Utility Model 
Publication (KOKOKU) No. 54-30317 (hereinafter to 
referred to as "the former") and the specification of 
Japanese Patent Application Laid-Open (KOKAI) 
No. 57-68480 (hereinafter referred to as the 
"latter"). 

As shown in Rg. 14, the former discloses an is 
arrangement in which a reduction gear unit 30 has 
a stroke larger than a stroke distance L of an 
operated lever 31 on both sides of a neutral posi- 
tion. The gear reduction unit 30 and the operated 
lever 31 are connected via connecting means 32 20 
having play 32a equivalent to the stroke distance L 
of the operated lever 31 . Also provided is a spring 
33 biasing the gear reduction unit 30 in the neutral 
position. 

As shown in Rgs. 15 and 16, the latter dis- 25 
closes an arrangement including an intermediate 
reduction gear 43 meshing with a pinion 42 of a 
motor rotary shaft 41, and an intermediate pinion 
46 meshing with a rocking gear 45 connected to an 
output shaft 44 for operating an operated lever 50 30 
of the door lock proper. The intermediate reduction 
gear 43 and intermediate pinion 46 are supported 
on the same shaft and are provided so as to be 
freely engagable via a resilient body 47 through 
rotational play and an angle which correspond to 35 
the stroke of the operated lever 50. After the as- 
sembly is locked and unlocked by a motor 40, the 
intermediate reduction gear 43 is reversed by the 
resilient body 47. 

The former door lock assembly has a structure 40 
in which lost motion is allowed to occur at an 
oblong hole 32a provided at the portion where the 
connecting means 32 and lever 31 are connected. 
Consequently, it is required that the gear reduction 
unit 30 have a stroke which is about twice the 4s 
stroke length L of the operated lever 31. As a 
result, the door lock assembly is large in size. 
Furthermore, since the spring 33 constantly sub- 
jects the motor to a rotational load, motor loss is 
great and a high-output motor is required. so 

The latter door lock assembly has a structure 
in which the intermediate speed reduction gear 43 
inclusive of the motor rotary shaft 41 is restored to 
the neutral position by the restoration force of the 
resilient body 47. Consequently, if there is a drop 


in the operating voltage or an increase in the 
turning resistance of the shaft portions due to the 
passage of time or the like, the intermediate reduc- 
tion gear 43 will not readily return to the neutral 
position and it will be required that the user apply a 
greater operating force when the door lock is op- 
erated manually. 

The aforementioned drawbacks of the prior art 
constitute a first problem to be solved by the 
present invention. 

Accordingly, a first object of the present inven- 
tion is to provide a door lock assembly which 
solves the aforementioned problem encountered in 
the prior art, specifically a structurally simple and 
compact door lock assembly capable of performing 
a locking and unlocking operation with application 
of a small operating force when the door lock is 
operated manually as by a locking button or key. 

A further description of the door lock assembly 
disclosed in the abovementioned Japanese Patent 
Application Laid-Open (KOKAI) No. 57-68480 will 
be given with reference to Rg. 17. Here the door 
lock assembly is shown to comprise a locking arm 
231 freely rockably connected to a door lock op- 
erating unit 230, an actuator 232, and a combina- 
tion of a rocker arm 233 and connecting rod 234 
for transmitting the output of the actuator 232 to 
the locking arm 231. 

Owing to vehicle design and space limitations, 
the actuator 232 for performing an electrical locking 
and unlocking operation in this conventional door 
lock assembly is provided at a position compara- 
tively far from the door lock operating unit 230. 
Accordingly, the arrangement is such that the out- 
put of the actuator 232 is transmitted to the locking 
arm 231 via such elements as the rocker arm 233 
and connecting rod 234. This requires a large 
number of component parts and, hence, higher 
cost. In addition, assembling the door lock is dif- 
ficult because the actuator 232 and door lock op- 
erating unit 230 are separate elements. If the door 
lock assembly has a self-cancelling mechanism, 
moreover, the heavy connecting rod 234 will im- 
pede the unlocking operation or, because of its 
inertia, will fall back into its former position once 
the assembly has been unlocked, thereby inadver- 
tently restoring the locked state. Thus, this arrange- 
ment is prone to erroneous operation. These dis- 
advantages constitute a second problem to be 
solved. 

Accordingly, a second object of the invention is 
to provide a compact door lock assembly that does 
not employ a connecting rod. 

Another example of a conventional door lock 
assembly of the abovementioned type is disclosed 
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in the specification of Japanese Patent Application 
Laid-Open No. 59-109678. When this conventional 
door lock assembly is locked and unlocked auto- 
matically, a rotational member formed to include a 
spirally shaped cam groove is rotated by a motor 
so that a follower engaged with the cam groove is 
moved from a neutral position of the cam groove to 
the end thereof to be rocked about a bolt, whereby 
a lock/unlock member operatively associated with 
the follower is caused to underto rocking motion to 
establish a locked or unlocked state. After the 
assembly is locked and unlocked, the rotational 
member is restored to the neutral position by the 
biasing force of a coil spring. When this conven- 
tional door lock assembly is locked and unlocked 
manually, the lock/unlock member is rocked man- 
ually to establish the locked and unlocked state 
when the rotational member is in the neutral posi- 
tion, namely when the follower is in a position 
within the cam groove at which it can be rocked to 
an extent that will enable the assembly to be 
locked and unlocked. 

If the rotational resistance of the rotational 
member in this conventional door lock assembly 
increases to such an extent that the rotational 
member is no longer restored to the neutral posi- 
tion by the biasing force of the coil spring, the 
follower will no longer be able of rocking far 
enough to place the door lock assembly in the 
locked and unlocked states due to the wall of the 
cam groove. Consequently, the lock/unlock mem- 
ber will not be capable of being rocked manually to 
place the door lock assembly in the locked and 
unlocked states. This is a third problem to be 
solved by the invention. 

Accordingly, a third object of the present inven- 
tion is to provide a door lock assembly in which the 
locked and unlocked states can be attained both 
automatically and manually even if the rotational 
member is not restored to the neutral position. 


SUMMARY OF THE INVENTION 

According to the present invention, the first 
object is attained by providing a door lock assem- 
bly comprising a door lock operating unit having a 
locking arm. and an actuator for driving the locking 
arm to a locked position and unlocked position, the 
actuator including an operating lever which rocks 
together with the locking arm, a neutral position 
restoration lever which, when in a neutral position, 
is in a state non-engagable with the operating lever 
and, when displaced from the neutral position, 
drives the operating lever to the locked position 
and unlocked position, an output member which 
makes contact with an separates from the neutral 
position restoration lever for driving the neutral 


position restoration lever to the locked position and 
unlocked position, and a motor for driving the out- 
put member. 

Thus, the door lock assembly according to this 
s aspect of the invention comprises the locking arm, 
the door lock operating unit and the actuator, and 
the actuator includes the operating lever, the neu- 
tral position restoration lever, the^output member 
and the motor. The operating lever is adapted to 
w rock in unison with the locking arm. For example, 
the operating lever can be connected to the shaft 
portion of the locking arm to turn the locking arm 
about the shaft. 

The neutral position restoration lever engages 
75 the operating lever by being positionaily displaced, 
and thus drives the operating lever to the locked 
position and unlocked position. The neutral position 
restoration lever is disposed at the neutral position, 
in which the lever does not engage the operating 
20 lever even when the latter is rocked back and forth. 
Provided between the neutral position restoration 
lever and the operating lever is a play interval 
having a fixed amount of play for allowing displace- 
ment from the locked position to the unlocked 
25 position and vice versa For example, the operating 
lever can be of a bifurcated type having a non- 
engagement interval corresponding to the afore- 
mentioned play interval, and the neutral position 
restoration lever can be disposed in this non-en- 
30 gagement interval. This non-engagement interval 
portion can be set on the operating lever side or 
neutral position restoration lever side. 

The output member is adapted to drive the 
neutral position restoration lever to the locked posi- 
35 tion and unlocked position. The output member, 
which need not be maintained in constant engage- 
ment with the neutral position restoration lever, 
drives the restoration lever when in contact there- 
with. Drive ends when the output member parts 
ao from the restoration lever. For example, the output 
member may comprise a rotational body the pe- 
ripheral portion of which is provided with an engag- 
ing finger projecting substantially at right angles to 
the direction of rotation, 
45 The motor can be of the conventional type and 
preferably is reversible. 

The operating lever, neutral position restoration 
lever, output member and motor constituting the 
actuator can be accommodated in a housing, 
so The door lock operating unit can be of the 
conventional type equipped with such elements as 
an opening lever, release lever, ball and latch. 
Preferably, the locking arm that actuates the op- 
erating unit rocks together with the operating lever. 
55 In operation, the door lock assembly according 
to this aspect of the invention is locked and un- 
locked manually or electrically, with the actuator 
being used in the latter case. 
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To operate the assembly electrically, a locking 
switch, by way of example, belonging to the ac- 
tuator is placed in the ON position, whereupon the 
motor is driven into operation to move the output 
member. As a result, the output member shifts the 
neutral position restoration lever, which is located 
at the neutral position, to the locked position. The 
operating lever is turned to the locked position by 
this displacement of the neutral position restoration 
lever. When the turning motion of the operating 
lever ends, the neutral position restoration lever 
returns to the neutral position, so that the afore- 
mentioned play interval allowing displacement to 
the locked position is formed between the neutral 
position restoration lever and the operating lever. 
Owing to the turning motion of the operating lever, 
the locking arm is rocked in unison with the operat- 
ing lever, whereby the door lock operating unit is 
actuated to establish the locked state. 

If an unlocking operation is performed with the 
assembly in the locked state, an unlock switch 
provided on the actuator is placed in the ON posi- 
tion, in response to which the motor is rotated in 
the reverse direction. This causes the output mem- 
ber, neutral position restoration lever, operating le- 
ver and locking arm to move in directions opposite 
to those in which they moved in the locking opera- 
tion, thereby placing the door lock unit in the 
unlocked state. In this state, the neutral position 
restoration lever is in the neutral position so that 
the play Interval allowing displacement to the un- 
locked position is formed. Accordingly, if the lock- 
ing or unlocking operation is performed manually, 
in either case the play interval will be present 
between the operating fever and the neutral posi- 
tion restoration lever, thereby allowing the locking 
arm to be manipulated manually independently of 
the actuator. 

According to the present invention, the second 
object is attained by providing a door lock assem- 
bly comprising a base, a locking arm freely roc- 
kably supported on the base, a door lock operating 
unit driven by the locking arm, an actuator for 
driving the locking arm, and a shaft axially sup- 
ported by the base for rocking together with the 
locking arm, the actuator being adapted to drive 
the locking arm via the shaft 

Thus, the door lock assembly according to this 
aspect of the invention is composed of the shaft, 
the base, the locking arm, the door lock operating 
unit and the actuator. 

The shaft, which is a characterized feature of 
the invention, rocks together with the locking arm 
and is adapted to transmit the output of the ac- 
tuator. The shaft can be the output shaft of the 
actuator or the rocker shaft of the locking arm and 
can directly connect the actuator and the locking 
arm. 


■ The base supports the locking arm and axially 
supports the shaft. The base can be constructed as 
a wall forming a housing that accommodates the 
assembly. 

s in this aspect of the invention, the door lock 
operating unit and the actuator can be the same as 
those used in the prior art. 

In operation, the door lock assembly according 
to this aspect of the invention is locked and un- 

io locked electrically through use of the actuator by 
placing the actuator switch in the ON position. In 
response, the output of the actuator acts directly 
upon the shaft of the locking arm so that the latter 
is rockingly driven together with the shaft. The door 

75 lock operating unit is actuated by drive of the 
locking arm, thereby placing the door lock assem- 
bly in the locked or unlocked state. 

According to the present invention, the third 
object is attained by providing a door lock assem- 

20 bly in which the actuator comprises drive means, 
output means operatively associated with the drive 
means and having a projection, and an operating 
lever which comes into butting contact with the 
projection for operating a locking arm in operative 

25 association with the output means, the actuator 
being adapted to operate the locking arm automati- 
cally. 

When the locking arm is rocked manually to 
perform a locking and unlocking operation in a 

30 case where the output means will not return to a 
neutral position due to resistance after the door 
lock operating unit has effected a locking and un-* 
locking operation automatically by virtue of the 
drive means, the operating lever comes into con- 

35 tact with the projection on the output means to 
rotate the output means against the aforementioned 
resistance. As a result, the locking arm is capable 
of being rocked to lock and unlock the door. 

Other features and advantages of the present 

40 invention will be apparent from the following de- 
scription taken in conjunction with the accompany- 
ing drawings, in which like reference characters 
designate the same or similar parts throughout the 
figures thereof. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 through 8 are views relating to an 
so embodiment of door lock assembly according to 
the present invention, in which: 

Fig. 1 is a perspective view showing the 
overall door lock assembly; 

Fig. 2 is an exploded perspective view show- 
55 ing the principal portions of the door lock assem- 
bly; 

Rg. 3 is an external view of an actuator 
included in the door lock assembly; 
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Fig. 4 is a plan view showing the internal 
mechanism of the door lock assembly; 

Fig. 5 is a sectional view taken along line V- 
V of Fig. 4: 

Fig. 6 is a plan view illustrating the construc- 
tion of a door lock operating unit included in the 
door lock assembly; 

Fig. 7 is a view showing the operation of the 
door lock assembly when shifted from an unlocked 
to a locked state; and 

Fig. 8 is a view showing the operation of the 
door lock assembly when shifted from a locked to 
an unlocked state; 

Fig. 9 is a view showing an example of 
application of the invention; 

Fig. 10 is a perspective view illustrating an- 
other embodiment of an door lock assembly ac- 
cording to the invention; 

Fig. 11 is an exploded perspective view of 
an actuator included in the door lock assembly of 
Fig. 10; 

Fig. 12 is a view showing the actuator of Fig. 
11 in the assembled state; 

Fig. 13 is a sectional view taken along line 
XIII-XIII of Rg. 12; and 

Figs. 14 through 17 are views illustrating 
door lock assemblies according to the prior art. 


DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

A specific embodiment of a door lock assem- 
bly according to the present invention will now be 
described with reference to Figs. 1 through 8. 

As shown in the overall view of Rg. 1, a door 
lock assembly 1 embodying the invention includes 
an actuator 10 and a door lock operating unit 20. 
The actuator 10 is accommodated in a housing 2 
and has an output shaft 14a projecting from the 
housing 2. The output shaft 14a is connected to a 
locking arm 4 by being fitted into an oval rocker 
shaft hole 4a thereof. The locking arm 4 has an 
end 4b freely rockably engaged with an oblong 
hole 28c formed in one end 28b of an opening 
lever 28. The locking arm 4 has another end 4c 
connected via a rod 26a to a locking button 26 for 
performing a locking and unlocking operation in 
response to manual manipulation. The opening le- 
ver 28 has another end 28d connected to an inside 
handle (not shown) and an outside handle (not 
shown) via a rod 27 freely rockably engaged with 
the opening lever 28 at an oblong hole 27a. The 
opening lever 28 is formed to include a bent por- 
tion 28e bent at substantially 90° toward the hous- 
ing 2. A release lever 29 is disposed in intersecting 
relation with respect to the opening lever 28 and 
has an end formed to include a bent portion 29a 


bent away from the housing 2 at substantially 90°. 
A connection point P at which a connection is 
mechanically made is constructed by the bent port 
29a and the bent portion 28e of opening lever 28. 

5 When the opening lever 28 is operated to bring the 
bent portion 28e and bent portion 29a into contact 
at point P, this state is representative of the un- 
locked position (i.e. when the locking arm 4 is in 
the position indicated by A in Rg. 1). When the 

70 locking arm 4 is rocked to the position indicated by 
B in Fig. 1 to establish a disconnected state in 
which the bent portion 28e and bent portion 29a 
. are not in contact, this state is representative of the 
locked position. The release lever 9 is pivotally 

75 secured in coaxial relation with a pawl (described 
below) within the housing 2. The locking arm 4 is 
provided with a key operation lever 24 freely 
rotatably supported in the rocking shafthole 4a for 
rocking together with the locking arm 4 via an 

20 engaging mechanism C. The key operation lever 
24 is connected with a key cylinder by means of a 
rod 25. The locking arm 4 is tied to the housing 2 
via a reversing spring 4c (shown in Rg. 2) and is 
capable of being held in the unlocked position A or 

25 unlocked position B by the spring. 

As shown in Rgs. 2 through 5. the actuator 10 
comprises a motor 11, an output member 12, a 
neutral position restoration lever 13 and an operat- 
ing lever 1 4. 

30 A motor 1 1 is rotatable forwardly and reversely 
and has a rotary shaft to which a worm 15 is 
secured. 

The output member 12 is a worm wheel 
rotatably supported by a shaft 12b and having an 

35 outer circumferential portion 12c meshing with the 
worm 15 of motor 11. The peripheral portion of 
output member 12 is formed to include an engag- 
ing finger projecting downwardly at substantially 
right angles with respect to the direction of rotation. 

40 The output member 12a is provided with a mov- 
able contact 12d connected to a fixed contact (not 
shown) provided on the housing side. These two 
contacts are rendered conductive when a lock 
switch or unlock switch (not shown) is turned on, as 

45 a result of which the motor 1 1 is driven into rotation 
to rotate the engaging finger 12a through one revo- 
lution from the neutral position. When the finger 
12a returns to the neutral position upon making this 
full revolution, a changeover is made to the op- 

so posite side, namely the locked side or unlocked 
side, and the motor stops. 

The neutral position restoration lever 13 has a 
rotational shaft portion 13d the distal end of which 
is fitted between a circular outer protuberance 2a 

55 and a circular inner protuberance 2b formed on the 
housing 2. The outer protuberance 2a is formed to 
include a cut-out 2c over an angle of about 90°. 
and the rotational shaft portion 13d is formed to 
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include a cut-out (not shown) corresponding to the 
cut-out 2c. A spring 16 is fitted on the outer periph- 
ery of the outer protuberance 2a. One end of the 
spring 16 is bent inwardly and anchored in an end 
portion of the cut-out 2c in outer protuberance 2a, 
and the other end of the spring is bent inwardly 
and anchored in an end portion of the cut-out in 
rotational shaft portion 13d. The neutral position 
restoration lever 13 is biased by the spring 16 so 
as to return the predetermined neutral position. The 
neutral position restoration lever 13 also has an 
arm portion 13a As the output member 12 turns, 
the engaging finger 12a thereof comes into contact 
with and separates from the arm portion 13a, so 
that the neutral position restoration lever 13 is 
turned back and forth about a rotational shaft hole 
13b in the neutral position restoration lever 13. The 
latter is also formed to include a projection 13c 
projecting upward at substantially right angles with 
respect to the direction of rotation. 

The operating lever 1 4 has the aforementioned 
output shaft 14a supported by the housing 2 with 
one end thereof being inserted into the rotational 
shaft hole 13b of neutral position restoration lever 
13. The other end of the output shaft 14a, which 
constitutes the output shaft of the actuator 10, 
projects from the housing 2 and is fixedly secured 
in the oval rocker shaft hole 4a formed in the 
locking arm 4. The operating arm 14 also has 
engagement portions 14b, 14c between which is 
formed a non-engagement interval 14d correspond- 
ing to the operating angle portion of the locking 
arm 4. The projection 13c of neutral position res- 
toration lever 13 is disposed in the non-engage- 
ment interval 1 4d. 

As shown in Fig. 6, the door lock operating unit 
20 includes a pawl 21, a latch 22 and a spring 23, 
all of which are accommodated in the housing 2. 
The pawl 21 is mounted so as to be freely rotat- 
able back and forth about its shaft 21a in coaxial 
relation with respect to the release lever 29. The 
release lever 29 and pawl 29 are connected via a 
pin so as to be operatively associated with each 
other. The arrangement is such that the pawl 21 is 
taken out of engagement with the latch 22 against 
the biasing force of the spring 23 by rocking mo- 
tion of the release lever 29. The latch 22 is sup- 
ported so as to be freely rotatable back and forth 
about a shaft 22a and is formed to include a 
groove 22b for engaging a striker (not shown), a 
full-latch tooth 22c for engaging the pawl 21 , and a 
half-latch tooth 22d for engaging the pawl 21 , 

The operation of the door lock assembly ac- 
cording to this embodiment of the invention will 
now be described. 

In Fig, 1, the door lock assembly is shown to 
be in the unlocked state. When the opening, lever 
28 is pushed downwardly under these conditions, 


the bent portion 28 of the opening lever 28 con- 
tacts the release lever 29 at the connection point P, 
so that the release lever 29 is turned about the 
shaft 21a. As a result, the pawl 21 turns and is 
5 taken out of engagement with the latch 22. This 
represents the door opening state. 

Fig. 7 illustrates the actuator 10 in a case 
where the door lock assembly described above is 
shifted from the unlocked state to the locked state. 
to When the locking switch (not shown) of the ac- 
tuator 10 is placed in the ON position, the motor 
(not shown) is driven into operation to turn the 
output member 12 via the worm 15. The output 
member 12 makes one full revolution in the direc- 
15 tion of the arrow a. starting from the neutral posi- 
tion. With the rotation of the output member 12 that 
occurs at this time, the engaging finger 12a strikes 
the side portion of the arm 13a, so that the neutral 
position restoration lever 13 is turned from the 
20 neutral position (indicated by the phantom line) to 
the locked position (indicated by the solid fine). 
Owing to this turning motion of the neutral position 
restoration lever 13, the projection 13c thereof en- 
gages the engaging portion 14b of operating lever 
25 1 4, whereby the operating lever 1 4 is turned to the 
locked position about the output shaft 14a. The 
turning of the operating lever 14 is accompanied 
by the rocking of the locking arm 4 from an un- 
locked position A to a locked position B about a 
30 connection hole (not shown), whereby the door lock 
operating unit (not shown) is actuated to establish 
the locked state. 

As the output member 12 turns further and 
causes the engaging finger 12a to part from the 
35 arm 13a, the neutral position restoration lever 13 is 
returned to the neutral position by the spring (not 
shown), so that the projection 13c is situated at the 
side of the engagement portion 14c on the op- 
posite side. In this state, play is allowed in the non- 
40 engagement interval 14d between the projection 
13c and the engagement portion 14b of operating 
lever 14. Accordingly, if the locking button 25 is 
operated manually to rock the locking arm 4 and 
establish the unlocked state, the neutral position 
45 restoration lever 13 offers no resistance even 
though the operating lever 14 rocks together with 
the locking arm 4. 

When the unlocking switch (not shown) of the 
actuator is placed in the ON position in a state 
so where the assembly is locked, as shown in Fig. 8, 
the motor (not shown) rotates in the reverse direc- 
tion and, hence, so does the output member 12 
(the direction of rotation thereof is indicated by the 
arrow b in Fig. 8). Owing to this rotation of the 
55 output member 12, the neutral position restoration 
lever 13 and operating lever 14 operate in direc- 
tions opposite to those which prevailed at the time 
of the locking operation, so that the door lock 
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operating unit 20 is actuated to. establish the un- 
locked state. Even in the unlocked state the play 
interval is formed by the non-engagement interval 
I4d between the projection 13c of neutral position 
restoration lever 13 and the engagement portion 
14b of operating lever 14. 

Thus, in the door lock assembly of the present 
embodiment as described above, the non-engage- 
ment interval is provided between the neutral posi- 
tion restoration lever 13 and the output lever 14, 
and the neutral position restoration lever 13 is 
restored to the neutral position by the output mem- 
ber 12 and spring 16. This makes it possible to 
perform the manual locking and unlocking oper- 
ations smoothly with a small operating force. Since 
the invention makes it possible to reduce the size 
of the actuator 10, the latter can be integrated with 
the door lock operating unit 20 and accommodated 
therewith inside the housing 2. This enables a 
compact door lock assembly to be obtained. Fur- 
thermore, since there is almost no load upon the 
motor when the door lock assembly is operated 
manually, the motor can be made small in size. 

An example of a door lock assembly applying 
the present invention will now be described in 
which there is provided a controller for fixing the 
actuator against movement in a state where the 
door lock assembly of the foregoing embodiment is 
locked and cannot be unlocked manually. As 
shown in Fig. 9, the controller effects control so as 
to halt motion when the locking switch (not shown) 
is placed in the ON position to bring the finger 12a 
of output member 12 into engagement with the arm 
13a and rotate the output member to the locked 
position. In this state the locking lever 4 is in the 
locked position D. However, the arm 13a of neutral 
position restoration lever 13 is in engagement with 
the finger 12a and cannot return to the neutral 
position. Further, movement of the output member 
12 is completely prevented by the action of the 
worm. In addition, since the projection 13c of neu- 
tral position restoration lever 13 and the engage- 
ment portion 14b of output lever 14 are engaging 
each other, the output lever 14 cannot be moved to 
the unlocked position. Therefore, since the locking 
arm 4 cannot be rocked from the locked position F 
to the unlocked position E, the unlocking operation 
cannot be performed manually via the rod 26a. 
This means that improper means such as a wire or 
the like cannot be used to unlock the door by 
operating such elements as the locking arm 4. This 
is effective in preventing theft. It is possible to 
readily control this state electrically to realize a 
theft prevention system. Accordingly, such theft 
prevention can be readily achieved without increas- 
ing the number of component parts. 

Thus, in accordance with this aspect of the 
door lock assembly of the present invention, the 


actuator comprises a door lock operating unit hav- 
ing a locking arm, and an actuator for driving the 
locking arm to a locked position and unlocked 
position, the actuator including an operating lever 
5 which rocks together with the locking arm, a neutral 
position restoration lever which, when in a neutral 
position, is in a state non-engagable with the op- 
erating lever and, when displaced from the neutral 
position, drives the operating lever to the locked 

ro position and unlocked position, an output member 
which makes contact with an separates from the 
neutral position restoration lever for driving the 
neutral position restoration lever to the locked posi- 
tion and unlocked position, and a motor for driving 

75 the output member. Accordingly, the locking and 
unlocking operations can be performed smoothly 
and with a small force even when the assembly is 
operated manually by the locking button or a key. 
In addition, the door lock assembly is compact and 

20 simple in structure. 

Another embodiment of a door lock assembly 
according to the invention will now be described. 

This embodiment of the door lock assembly, 
designated at numeral 101 in Fig. 10, includes an 

25 actuator 101 and a door lock operating unit 120. 
The actuator 101 is accommodated in a housing 
102- The door lock operating unit 120 is operated 
to actuate a well-known door lock actuating unit 
(not shown) accommodated in the housing 102, 

30 whereby the door (not shown) is locked and un- 
locked. 

The actuator 110 will now be described with 
reference to Figs. 11 through 13. 

The actuator 110 is received in a space 103 

35 formed in the housing 102 by an inner wall 102a 
and bottom wall 102b. Secured in the space 103 is 
a reversible motor 111 having a rotary shaft 111a 
to which a worm gear 1 1 2 is secured so as to be 
capable of rotating together with the shaft. Formed 

40 on the bottom wall 102b in space 103 is an outer 
protuberance 102c and an inner protuberance 102d 
situated inside the outer protuberance 102c. 
Rotatably supported on the outer protuberance 
102c and inner protuberance 102d by a pin 114 is 

45 a rotational body 113 retained in the inner protu- 
berance 102d by a flange 113a. Formed on the 
outer circumferential portion of the rotational body 
113 are teeth 113b having a lead angle. 

The rotational body 13 constitutes a worm 

50 wheel and is in mesh with the worm gear 112. The 
lead angle of the worm gear 1 12 is set to be larger 
than the frictional angle between the worm gear 
112 and the rotational body 113. (By way of exam- 
ple, if the worm gear 112 and rotational body 113 

55 are made of cast iron, the coefficient of friction 
would be u = 0.1 - 0.15. Therefore, from u = 
tane, the frictional angle would be $ = 6.34° - 
9.48°. Accordingly, the lead angle would be set to 
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no less than 9.48°.) The worm gear 112 can be 
rotated from the rotational body 113. Disposed 
between the outer protuberance 102c and inner 
protuberance 102d is a spring 116 having its one 
end secured to the housing 102 and its other end 
tied to a projection 113c provided on the bottom 
surface of the rotational body 113. The rotational 
body 113 is constantly biased by the spring so as 
to be restored to a predetermined position. Fingers 
113d are provided on the top surface of the rota- 
tional body 113. 

An operating lever 115 is integrally formed to 
include a boss 115a projecting toward the bottom 
wall 102b and is supported by the boss 115a so as 
to be rotatable back and forth on the bottom wall 
102b of space 103. The operating lever 115 is 
integrally formed to include a shaft 115b on the 
side opposite the boss 115a and coaxial therewith. 
The operating lever is further formed to include an 
arm 115c capable of bring brought into engage- 
ment with the fingers 113d on the rotational body 
113. A stopper 117 is provided on the inner wall 
102a of space 103 for limiting the range of rotation 
of operating lever 115. The actuator 110 having the 
above-described construction is covered by a base 
portion 105. The shaft 115b serves as the output 
shaft of the actuator 110 and projects to the ex- 
terior through an insertion hole 105a provided in 
the base portion 105. 

The door lock operating unit will now be de- 
scribed. 

As shown in Fig. 10, a locking arm 104 is 
fixedly caulked on the shaft 115b and is supported 
so as to be co-rotatable with the operating lever 
115. One end 128b of an opening lever 128 is 
freely rockably retained on one end 104b of the 
locking arm 104 via an oblong hole 128. Connected 
to the other end 1 04c of the locking arm 1 04 via a 
rod 126a is a locking button 126 for locking arid 
unlocking the door by means of a manual opera- 
tion. The opening lever 128 has another end 128d 
freely rockably engaged with an oblong hole 127a 
formed in a rod 127 and connected to an inside 
handle (not shown) and an outside handle (not 
shown) via the rod 127. Also arranged in the hous- 
ing 102 is a release lever 129 pivotally supported 
in coaxial relation with a pawl (not shown) in the 
well-known actuating unit. The release lever 129, 
which is for actuating the pawl to lock and unlock 
the door, is freely rockable arranged in intersecting 
relation with respect to the opening lever 128. The 
opening lever 128 is formed to include a butting 
contact portion 128e bent at substantially right an- 
gles toward the base portion 103. The release lever 
129 is formed to include a butting contact portion 
129a bent at substantially right angles away from 
the base portion 103. The butting contact portion 
128e of opening lever 128 and the butting contact 


portion 129a "of release lever 129 come into butting 
contact with each other at a connection point P and 
are capable of being mechanically connected at 
this point. Pivotally supported on the shaft 115b is 
5 a key operating lever 124. A cut-out 104a formed in 
the locking arm 104 and an engagement portion 
124a formed on the key operating lever 124 m&te 
with each other. Thus, the locking lever 104 is 
operated by operating the key operating lever 124. 

70 The key operating lever 124 is connected to a key 
cylinder (not shown) via a rod 125. The locking arm 
104 is held on the base portion 105 by a spring 
(Fig. 11) and is thus capable of being held in an 
unlocked position A and a locked position B for 

rs placing the door in the unlocked and locked states. 
The operation of this embodiment will now be 
described with reference to Figs. 10 through 13. 

Fig. 10 shows the door lock assembly 101 in a 
state capable of locking a vehicle door. By operat- 

20 ing the outside handle or inside handle, the rod 127 
is pushed to bring the butting contact portion 128e 
of opening lever 128 and the butting contact por- 
tion 129a of release lever 129 into contact at the 
connection point P, whereby the release lever 129 

25 is turned to take the pawl of the door lock actuating 
unit out of engagement with the latch, as a result of 
which the door is placed in the unlocked state. If 
the motor 1 1 1 is operated to turn the rotary shaft 
111a starting from the state shown in Fig. 10, then 

30 the rotational body 113 is rotated in the direction C 
in Fig. 11 due to the meshing engagement be- 
tween, the worm gear 112 and the rotational body 
113. Owing to this rotation of the rotational body 
113. the finger 113d on the body 113 comes into 

35 butting contact with the arm 1 1 5c of operating lever 
115, so that the latter is turned about the shaft 
115b from the neutral position to until the stopper 
117 is contacted. The excitation time of the motor 
1 1 1 is controlled. The operating lever 1 1 5 is turned 

4o for a period of time necessary for it to contact the 
stopper 117. after which the rotation is stopped. 
Since the setting is such that the lead angle of the 
worm 112 will be larger than the f fictional angle 
between the worm 112 and rotational body 113, at 

45 this time the rotational body 113 is rotated in the 
direction E in Fig. 11 by the biasing force of the 
spring 116 and is thus returned to the neutral 
position. Owing to the turning motion of the operat- 
ing lever 115, the locking arm 104, which is sup- 
so ported on the shaft 115b of the operating lever 115 
so as to be capable of freely co-rotating therewith, 
is turned from the unlocked position A to the 
locked position B. As a result, the opening lever 
128 is rocked in the direction D in Fig. 10, so that 

55 the butting contact portion 128e moves from the 
connection point P. In consequence, the butting 
contact portion 128e of opening lever 128 and the 
butting contact portion 129a of release lever 129 
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break contact. Therefore,/ the door assumes the 
locked state without turning of the release lever 
129, even if the inside handle and outside handle 
are operated. By rotating the motor 111 from this 
state in a direction opposite to that above, the door 
can be unlocked. 

The -door can be unlocked and locked by a 
manual operation as well. If the user presses the 
locking button 126 by hand in the direction F 
shown in Fig. 10 starting from the unlocked state of 
Fig. 10, the locking arm 104 will turn from the 
unlocked position A to the locked position B to- 
gether with the operating lever 115. At this time the 
rotational body 113 will have been restored to the 
neutral position, so that the finger 113d on the 
rotational body 113 will be outside the turning 
range of the operating lever 115. Thus, turning of 
the operating lever 115 is unimpeded. As a result 
since the opening lever 128 is rocked in the direc- 
tion D in Rg. 10, the door is locked just as when 
the motor 111 was rotated. At this time the operat- 
ing lever 115 turns in unison with the locking arm 
104. 

If the user rotates the key cylinder manually by 
a key starting from the unlocked state of Rg. 10, 
the rod 125 is pushed in the direction G shown in 
Rg. 10, thereby rotating the key operating lever 
124 to bring the engagement portion 124a of key 
operating lever 124 and the side wail of the cut-out 
104a of locking arm 104 into contact. This causes 
the locking arm 104 to turn from the unlocked 
position A to the locked position B. As a result, the 
opening lever 128 is rocked in the direction D in 
Rg. 10, so that the door is locked just as when the 
motor 111 was rotated. At this time, the operating 
lever 124 turns in unison with the locking arm 104, 
as set forth above. If the rod 125 operated by the 
locking button 126 and the rotation of the key 
cylinder is pulled starting from the aforementioned 
locked state, the locking arm 104 is turned from 
the locked position B to the unlocked position A, so 
that the door is unlocked. 

Note that when the door is unlocked and 
locked manually, the motor ill is not driven, so 
that the rotational body 113 is in the neutral posi- 
tion at ail times. 

If locking arm 104 is turned manually to lock 
and unlock the door in a case where the rotational 
body 113 does not return to the neutral position 
because of damage to the spring 116, frictionai 
resistance caused by aging, etc. when the door is 
unlocked and locked by driving the motor, the arm 
115c of operating lever 115 and the finger 113d on 
rotational body 113 come into contact since the 
length of the operating lever 104 from its rotational 
center to the action point at which it contacts the 
finger 113d on the rotational body 113 is great. 
This causes the rotational body 113 to turn at the 


same time as the locking arm 104. Accordingly, 
even if the rotational body 113 is not restored to 
the neutral position, the locking arm 104 is rotated 
to enable the door to be unlocked and locked. 

5 By forming the stopper 117 from a resilient 

body, the stopper will absorb the energy produced 
when the operating lever 115 strikes it and the 
operating lever 115 is be restored to the neutral 
position by the reaction force of the stopper 117. 

yo Thus, even if the rotational body 113 is not re- 
stored to the neutral position, the finger 113d on 
the rotational body 113 will not interfere with the 
turning motion of the operating lever 115. Thus, the 
door will be capable of being locked and unlocked. 

75 By adopting the above-described arrangement, the 
spring 116 can be imparted with a biasing force 
sufficient for turning the rotational body 113 
smoothly. 

In order to attain the third object of the inven- 

20 tion in a prior art arrangement, it may be con- 
templated to enlarge the cam groove and widen 
the cam groove so that the lock/unlock member will 
be capable of rocking at the locked and unlocked 
positions of the cam groove, or to incline the cam 

25 face of the cam groove in such a manner that the 
rotational member will rotate. However, with these 
technical expedients, the rotational member is in- 
creased in size and the door lock assembly is 
made too large to mount on the door. In accor- 

30 dance with the door lock assembly of the invention, 
however, the actuator places the door in the un- 
locked state and locked state by a combination of 
the drive means, output means operatively asso- 
ciated with the drive means and having a projec- 

35 tion, and an operating lever which comes into but- 
ting contact with the projection for operating a 
locking arm in operative association with the output 
means. Therefore, the door lock assembly can be 
made compact and force can be transmitted from 

40 the output means to the operating lever and from 
the operating lever to the output means regardless 
of the position of the output means. As a result, the 
door can be manually locked and unlocked in all 
cases. 

45 As many apparently widely different embodi- 
ments of the present invention can be made with- 
out departing from the spirit and scope thereof, it is 
to be understood that the invention is not limited to 
the specific embodiments thereof except as de- 

50 fined in the appended claims. 


Claims 

55 1 . A door lock assembly comprising: 

a door lock operating unit having a locking 
arm. and 

an actuator for driving said locking arm to a 
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locked position and an unlocked position, said ac- 
tuator including: 

an operating lever which rocks together with 
said locking arm; 

a neutral position restoration lever which, when 5 
in a neutral position, is in a state non-engagable 
wrth said operating lever and, when displaced from 
the neutral position, drives said operating lever to 
the locked position and unlocked position; 

an output member which makes contact with jo 
and separates from said neutral position restoration 
lever for driving said neutral position restoration 
lever to the locked position and unlocked position; 
and 

a motor for driving said output member. is 

2. The door lock assembly according to claim 
1, wherein said output member comprises a rota- 
tional body having an engaging projection on a 
peripheral portion thereof. 

3. A door lock assembly comprising: 20 
a base; 

a locking arm freely rockably supported on 
said base; 

a door lock operating unit driven by said 
locking arm; 25 
an actuator for driving said locking arm; and 
a shaft axiaily supported by said base for 
rocking together with said locking arm, said ac- 
tuator being adapted to drive sad locking arm via 
said shaft. 30 

4. The door lock assembly according to claim 
3, wherein said base comprises a wall forming a 
housing, said actuator is accommodated within said 
housing, and said shaft projects into said housing 
through said wall. 35 

5. A door lock assembly characterized in that a 
base portion carrying a door lock operating mecha- 
nism and a housing internally accommodating an 
actuator which actuates said door lock operating 
mechanism are integrally molded from a synthetic 40 
resin. 

6. A door lock assembly comprising: 
a base; 

a locking arm freely rockably supported on 
sad base for placing a door lock operating unit in a 45 
locked state and unlocked state; 

operating means coupled to said locking arm 
for operating said locking arm manually; and 

an actuator for operating said locking arm 
automatically; $0 
said actuator including: 
drive means; 

output means operatively associated with said 
drive means and having a projection; and 

an operating lever which comes into butting 55 
contact with said projection for operating said lock- 
ing arm in operative association with said output 
means. 
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FIG. 10 
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